
3. Carriers nominating CBGs for auction would be required to establish their qualifications
to be carriers of last resort or winners of the AUCtion.

4. Other plU1ies may nominate additional, adjacent areas to be included in that auction.

S. Carriers .ubmit sealed bids in a single round for each market indicatinc the amount of
support they nquiN in each CBG.

6. Ifno bidlareIU~ at or below the maximum support rate, t:M incumbent LEC
would continue to be the COLR supported on 1he bllis of the actual cost, and the
auction would be considered to have not taken place.

7. Wil\nera are thoee who bid Within a specified percentap of the lowest bid. Support will
be provided to each winner in iUl amount equal to the highest of the winning bids.
Winners in the initial auction for an area Will bear COLR obliptiona for a minimum of
three years, subject to performance standards. After the initial period hu expired, any
qualified carrier can put that market up for bid for a five-year period. If no carrier does,
support will continue at th~ same level for the incumbents with no additional period of
protection.

8. Bidders are permitted to withdraw from one or more market areas after results of the
auction are disclosed, subject to the payment of a reasonable withdrawal penalty.

9. At least two bidders are required to hold an auction. If aU bidders Withdraw, the
auction will be canceled and support will be provided to the incumbent lilt Day 11evels.-,..,.-

Auctions have a number of advantages over the use of cost models. ~ Statement of Paul
Milgrom, CC Docket 96-45.) As pOinted out above, support levels are set using a market
~.nwm. No c:ost estimation model will ever be as accurate for a carrier as a carrier's own
bid in an auction. Auctions also can be set up to determine how mmy carriers should operate
in a given market and which carriers they should be. Especially if they are conducted at
regular intervals, auctions would provide important information about the costs of providing­
universal service. This information would be useful both to would·be competitors evaluating
other markets and to regulators. When conducted over time, as carriers complete their
obligation terms, auctions will automatically adjust support payments to take account of
changes in technologies, service definitions, population shifts, and other factors.

,...•
The Commission has the authority to adopt a universal service support mechanism as long as
it is '"specific, predictable and suffiq,ent.H Section 254(b)(5). As demonstrated above, auctions
for universal service support adhere to these sUitutory criteria.

GTE Ta.e:..HOfoIlt 0fI0lt~T10N.
OCTOal:'f IHe



FUNDS TO SCHOOLS
Implementing the Snowe-Rockefeller-Exxon-Kerry Amendment

~ Requiremellt
Section 254(b) of the Teleconununications Act of 1996 requires the provision ofteleconununications services at rates Ulat are
deemed affordable to schools, libraries and health care providers. The Act also calls for a specific, predictable and sufficient fund
to reimburse carriers. The Act does not specify a mechanism for implementation.

~ Recummended Pia"
To meet the requirements of sufficient and predictable, tbe industry ioitially reconuncndcd a "funds to 1CbooIa" approach that
would provide voudIers to schools that could be UIed to obtaln free ICl"Yieea from lI1ytclClcommunk:atioas servi~ provider.
Recommeaded Cl&lbliabinl fund of about SI billion a )'Iaf &om wbicb voudMn IJC distributed. aad would pllCCl CODIIrlint OR

anuant olhe.w:a1hat schools may obtainat"S10.ooo-12.000 per,. (125,000 schooIa IiSlOltcquais SI.25 billion
annual fund). Schools In rural and low Income areal would roceive Iddkional fundilaC above S10lt limit to ensure equity and,
prevent situation of ""haves and have nOla:' Concern il1hat wkhout IOIDD coaattaillta (I.e•• if adwola could obtain he services
and tlJcR are no limits on the services they can obtain). COlt to be borne by COIIIumen could far exceed Sl billion per year. and
industry could not accurately predict a fund level that would be sufllc:icot and predictable.

Because ofconcerns expressed by education community with vouchc:r plan. tbe industry bas propoICld an alternative plan based
on a slidiDI discount. UDder that plan. services would be olIered at 3O-70ti diIcounll with • eeillnl 00 bcncEits of S12,000 per
school per)'lll'. and discounts balved to 15~35~ on additional servic:cs up to S25.000. Diacounts would not apply for services
beyond $25.000 except inextreme~. To ensure rates are affordable for schools in rural andbigb coat areas wbere tariff rates
may be wxyhi....discounts would apply to benchmarkprices in lieu of actual rates. aDd LECI could receive reimbursement based
on the difJcrc:accbetween tIritJ rates and the benchmark price. To cmsUfC that benefits accrue to those schools not )'Cl cOlHlcctcd
to tbe inf<xlnalioo iaCrastrutture. rather than to schools that can .If(ord and bave already boCD connected, abe lIidinl discount would
be pbasad in over five years for qistin, services (the full discount, with a ccilinS on tbcbenctlts 10 be received. would apply to
all new services).

~ EUgible Services
Flexibility il important. Rules should not modate deployment of SJ*ilc ter;bnolo&Y or lervices. SpecifyioS a particular
te:chDoloIYor IC:I'Vices miIhlconflict with what schools already bave, or with cxi.tina Italc plana. Schools are at diO'erent stages
of tech.olol)' deployment and have different needs. and therefor sbould be able to cbOOlC from any commercially available
regulated services.

~ Inside Wiring
Question of wbdber fCC has jurisdictional aucbority to require LBCs to wire classrooms. since inside wire is nOl a fCgulatcd
telecommunications service. As a practical matter. few LBCs arc any lonaer involved in the inside wire business. Cost of
providing connections to every classroom would pad)' escalate lize of Universal Senicc fund (about 125,000 eligible sChools
times industry estimate of$SO.~100.000 per school equals $6-12 bUlion just to wire classrooms).

~ Use ofTELRle in Determillillg USF.Reimbun.ment
lnappropriate aOO probably unlawful to use..cd costs (tc.. benchmark cost model) to determine basis for reimbursement from
Uniwrsal Service Fund. Difference between tariff rate and rate for schools should be basis for reimbursement Any shortfall in
recowry(i.e., iffund is not "sufficient and predictablej might fall upon statcl. Also, usc ofTEUUC as basis for rcimbuscment
would create administrative nightmare. with all providers having to perform cost studies and file tariffs for services in evezy
jurisdiction in order to be competitively neutral.

~ Libraries a"d Rural Healtl, Care Pruviders
Have similar needs and require similar plans to scbools. Approximately 15,000 libraries i8 nation; estimate they would increase
necessary fund size about 10'1:0 over wbat is required for schools. No estimates available for health care providers.

~ KickStart I"itiative
The atladted pages show the estimated cost ofdcplO)'iIll and operatinl a tomputer infrastructure ill the limon's public schools
under two different scenarios. A study performed in 1995 by1bc United States Advisory Council on the National Information
Infi'aIUuc:ture sbows that coamectinc S(;hools to abe public awitc:.bod DCtwork is but one 01 many COlts ofequippinl schools with
computer tecbnology. Depending on the "model" chOICIl Cor teebDoiogy deployment, the COlt of c:0IlDCdin. schools would be
between $770 million and $1.88 billion for initial deployment, and $6()().980 million a year for annual opecatiRl COIts..JlQL
including connections and linkages (i.e.• inside wirinl) within the school.



Cost of Deploying and Operating Computer Infrastructure

K-12 Public Schools - IILaboratory Model ll

Initial Deployment Costs - $11 Billion

- 7% • Connecllon to School
• 12% - CcInnecIIona Md L.HlIigR wtthIn School

- 34% ......... SoftWIre Md A*ofItIng

C 19%· Praf..afonllI D....opn." Md Support

- 20% • Content Md SubIcrIpUon ChIrgM
_ 1% • Systlmt OperatIon Md MIIntIn8nce

I
(
i

Annual Operating Costs - $4 Billion

31%

- 15%· Connection to School
• 5% • CannectIclns Md I.InIcIigea wIthk'l School

- 17%· H Softwer. Md A*afIttIng

Cl 31% • Prof OewIapment Md Support

- 28% - ConWlt Md Subscription Ctwgu

- 8% • System. Operllllon end Melntenence

Single laboratory room In each school with 25 computeR; ethemet LAN In laboratory; 10 telephone lines.
Deployment accomplished over 5 years.

Source: I<ickSwtlnltlelw; COnnec1Ing America'.~ to the lnfornMIIan Super~.
UnItId Sw..1rI:Mtaty CouncIl on the N..... InfGmlll<ln Inf....truoture; 1995.



Cost of Deploying and Operating Computer Infrastructure

K-12 Public Schools - "Classroom Model"

Initial Deployment Costs - $47 Billion

14%

4%

• 4% • ConMcIan to SchoaI

• 13%· Con.-.cIolII Md LklkegeI wItt*\ SChoal

• 51%· ...... Softwer. Md Relrollttlng
C 14%· Profeeliclnll Dawlopmenln Support

• 14%· Conttnl Md SUbscription Chergea

• 4% • Systema 0pefIIII0n n MIinteMnce

Annual Operating Costs - $14 Billion

• 7% • Ccnnecllon to SchoaI

• 12'%' CclMec:IIclns n l.inkIIgea wiIWl School

- 34%· IWdwere, Softwere n Relrofitllng

CJ 11%· Prof.slonel t*lIoprnenl n SUpport

- 20% - Content n Subacripllon a.g..
- 8% • Syltems 0l*eIIon n MIlntenence

AI dusrooms have 1 computer per 5 students; ethemet LAN COI'lI18CtIng an classrooms; T·1 comectlon.
Deployment accomplished over 10 years. .

Source: KlckSwt InItMdM; ConnectIng America's CommunIIeI to the InfonMllonSUper~.
UnI*I Statea AdvIsory Councl on the NIIIIoNIIlnfClflNlllon Infr..lNcture; 1995.



'. ATTACHMENT 1

Statement of Paul R. Milgrom
Attached to GTE's Comments in Response to Questions

CC Docket 96-45

I. Introduction .

This statement presents a proposal to conduct I series of auctions to identify

which firms shOUld assume untversal service .....ons in each geographic area of the

country and at what support level. A properly designed auction mechanism is a

relatively quick, objective and straightforward market process that replaces more
,'" ..... - ~

- .. : , .~::' ... - .-
elaborate, subjective and opaque regulatory processes to determine the -Who· and -at

what price- of universal service support. What I suggest below is a flexible plan to
, , . .-. ..- .... ~.. . ..

• I

implement auctions over time in those areas where circumstances permit their use.

~, As wHI be apparent fro·m the discussion below, the Commission confronts a '~"'"
, . ,

number of trade-offs in designing an auction. The comment period in the Commission's
. '.- .-

Notice is not sufficient for me to recommend to the Commission the optimal way of
- .

making those tradeoffs. For that reason, this statement should be considered an outline
". ;",

describing some of the main features that should be included in a COLR auction, rather
, .

than as a final, fixed proposal.
. ~. '.~.

. . .~'.- .".

."--

.:,.'.- :-

.
When there are two or more potential carriers of last resort (COLRs), audions

have several important advantag's over industry cost models as a means of

determining the support p~yments for meeting universal service obligations~ First, an

auction uses an actual market process to set support levets. That is desirable not only

to avoid the controversies that inevitably accompany eost modeling and estimation but
.

also because even the best cost models are both biased and incomplete as a basis for
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-~-

setting support levels. Support payments based on cost models overestimate the actual

level of support needed to attract a COLR when the LEC technology and facilities

locations on which the models are based are not the least cost way to meet the COLR

obligation. AJso, when the LEC technology is the cheapest way to meet COLR

oItllptions but CGmfMtition in the.~.of servicea ia ca.,iNcIt ......-~,

-.
based on LEe costa may be too low to attract and sustlin the desired competition. or

. .

perhaps any competition at all. Further. it is reasonable to assume that the firms' actual

bids will be based on even more detailed cost estimates than could be reflected in an

.... ~ ,.
:';"

" ..-.. -
indUStry cost model and will be reduced to retied the profit opportunities on any

~ '# •• : :~ ~. ';a, ~ .'~~~"#. -; .~. • . ... ~

. incidental or complementary services that the firm expects to sell along with basic

services. No model that the Commission could plausibly imp.lement would include so

~ny factors .or be based on such detailed cost analysis as the bids in an- audion. {" .

- ~..... "... ;. .

A second advantage is that auctions can detennine how many COLRs should be
"' -, _ .. ,........... .. -': ~ . '. : ~ .. ~. .... .-

• r ~ : •.. ~'\\". -,': ~~~ ....-: '" - :...'.' .

supported and who they should be. Competition among potential COLRs can be of two
.. . ,- ~ .

.-

kinds: -competition in the marker - in which several carriers accept COLR obligations·
;: . ... ",' ~

and compete to acquire subscribers and the associated support payments - ~r

"competition for the marker - in. which companies bid for the right to serve as the

.exclusive COlR (or. one of a limited number of COLRs). "Competition in the market"

is likely to lead to more innovative·and responsive service to consumers and to reduce

the severity of -ho~ up· problems that come from reliance on a single supplier... . ._-

However, COf'I-Ipetition in the market can also result in duplicated facilitiis costs and. .

burdensome support payments that necessitate imposing surcharges on other
"

"
i'

communications services. Compefrtion "for the market- in a traditional auction can lead
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to lower support payments as the bidders vie aggressively for the exclusive (or at least

limited) right to serve as a COLR. reducing the burden on other services. Auctioning a

fixed number of COLR designations would require the FCC to determine the fixed.
numbers: it must decide how many COLRs to authorize in each area. That

determination would be • difficult and costty one for any regulator to make welt~

it would require extensive and reliable cost information and, possibly, market and·

technology forecasts.' By contrast, my proposal permits the number of COLRs to be an

outcome of the auction itself, as aUdion participants place bids based on what will be

inherently better cost information and on what they believe is the best information on

. future '!larket and technological developments, . . ..'~
. . ~ ~ .... ~ .~. ;';~ ~", .~. ". -.. - ....... t.~. ..... ...... ..........::.- .;.. ".. ~.....:. -. :.;.~~': -,: :-. :.,: ." ~ ,. ...... ~)._~.... ..

.;Third, by establishing adUal market prices for universal service in the various'

'service areas, the auCtion provides ·usefullnfo.matlon to potential entrants. Market····

prices are useful for determining which markets may be ripe for entry and what cost

targets need to be reached to make entry profitable in these markets. COLR auctions
.< _.

would also be likely to generate statistical information about service costs that the FCC
• - .I .. ...... -

might find useful in other proceedings and at other dates. For example, the FCC might
~ . - . . . .

use the auction results in markets with substantial competition to assess standards for

. LEes in regions where there is no competition.
...

--.-
I note that the recent Telecommunications Act appears to be largely premised on
the presumptiOn that the benefits of promoting entry will usually outweigh the costs.
but the extent of entry will still vary among service areas and the auction design
needs to be cognizant of that.
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Another important advantage arises when service areas are re-auctioned over

-
time. as I propose. A series of auctions allows the support payments to respond to

changing technologies. population densities. and other factors. Probably. there will

initially be some geographic areas in which only a single COlR operates but for which

feasible and desRble or in which reduced co_cal for reducecf support ",",ents.

The auction system can respond flexibly to changing circumstances. allowing entry to

occur when the time is ripe and encouraging support payments to fall in tandem with

the falling costs of service.. ":"', ~ -.~ :". .. ,..

. ~ ,~ -~ .. ~;' .": ~ : ;./ ".~'''' ",;' r • .:. :-.

The auction proposal developed here calta for Ied tender auctions that would

. ~11ow multiple COLRs to be selected if ttle sev,rallowest bids ... do_enough

together. The support Ievea. would be the same for each COlR serving an area and

would be set equal to the highest aCC?-pted bid.

This is a novel audi~n d:~~ign: ~~S~ded' ~ meet the novel challenges posed
, ".:': : ..... " ',~ .. .," . '."" ..": ... ':. ..... ' -,---

by the universal serviCe cOntext-While the FCC's'siniultaneous multiple round auctions
:.~;,~.; :': -.- ,. .. - .-.' ',.\"'; :",

have proved themselves to be effective for the spectrum sales with fixed numbers of
. :. ~. .• ..... ~ • .• ~ ~ - .. - • ,- .•,~ ;. ~.,.. ., - .• -.~_. • --a...,;.:'.:-:,.. .• .... _ ~- .

licenses. , shall argue that such a design is less well suited to determine the extent of

competition that should prevail among COLRs in each market area...- .

Section II of this s~teinent examines theoretical considerations that apply in
.

designing an auction to detennine the amount of support Ind the level of competition
'", .

•
simultaneously. Section In contains a specific proposal and a discUssion of both the

basic auction design and related practical details.

"

\.
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It is important to set realistic expectations about what a good auction design can

and cannot achieve. Most importantly, auctions cannot resolve all the problems that

may arise when there is a single facilities based universal service provider: If a single

COLR with large sunk costs is the inevitable practical outcome in any particular

. geographic region. no auction. however clevet'Iy it may be designed. can substitute for

effective continuing regulation of the monopoly COLR.2

Second, an auction system cannot be effective unless the bidders have
,. "; -,..~' ".~ ..~.': ~. :

something to win. If one allows providers other than auction winners to provide basic
, ", , ...... ..~: ..l. "."

••_. 4 -

service with support from the universal service fund, then that eliminates the bidders'
, ".. .-.-' '." ..
r.. ..... ••.•. .'

............ ".,: ; .;: - :

incentives to bid for a low support Ievels,3 leading to undesirable increases in the
Of • '.-.~ .' '.- ,

-..··-~r·· ~ ~; ~ :;.:.:.; :: ", :::~ /.:.. : - ." -...• ~, . ~ .•, .. ~~---_ .. _ '£ :... • .:-.~.- ,,..,•• :

surcharge needed to fund universal service.
,''''..

'" .',
II. Principles of Auction Design for .COLR Obligations

The COLR auction design problem is characterized by a number of special
.. . . . ...... . -~. . . .'. : _.... ..... .... ":'. - - _.'. - ~.;.. (" . . ..

features that distinguish it from other government auction design problems. First, in _-
•. _ ..... '.. .: : ... ".,",,:'-._ ,,; _ to •. -: 1'':' •

contrast to the spectrum auctions, the market structure in a universal service auction .

....

.... ,.. ....
". ;.

. - '. -' ! -.. -:- t

• ••, #

z If an exclusive franchise is efficient but large sunk costs are not required. then there
can be effective ·comp.titipn for the marketM each time the franchise is available for
auction. .

,J . An auction 60uid conceivably be designed in which the winner receives a cash
bonus but no advantage inthe subsequent market cornpetition. However, our
an~lysis in $eetion II implies that such a scheme is never optimal. -
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•

would vary from area to area, as determined by the auction results.· Consequently, the

-' .
number of COLRs and the amount of support must be considered together in

evaluating the performance of the auction. Second, to promote efficient competition

among COLRs, it is desirable that the level of support in any area be the same for all

SUPPOrt. though useful in other settings. is to be avoided becIuse such dilcrimination

would distort subsequent market competition among COLRs.· Third, if the proposals to
, ..... I . . :;. "~.. :':.'" -:":.::'.. ..: '~ .- .'....

use very smaH, homogeneous service areas are adopted, then the number of universal
"

service areas is likely to be very large, making the administration of a complicated
.-...-.....

auction potentially quite Costly for both the FCC and the bidders. Fourth, there is

enormous unce~inty about the initial level of interest in the various COLR service

~,.as, making it important to design an auction that discourages collusion in case the '- .

number of interested bidders in many areas is juSt two. Finally, because 'the bidders are
- '

undertaking an obligation ,in exchange for a payment (in contrast to making payments to
. . ........ ;

acquire licenses in the FCC's spedrum auctions), more attention must be paid to
•. ' ."o~. .., " . _ .....:: .. . , :i 1. .. ~ '~"'...., " .' • ~ : '. _ ~ .~. :... ... ::

ensuring that bidders are qualified and motivated to perform as promised in the audion.
. ....... • ... ,,~, ' •. - ._ ......." :.t _. "••• ,." ..'..... . '.... ... ' ..... :

. "

The mathematical arialysis of this section accounts explicitly only for the first of

.these differences, but the way the mathematical results are applied takes some account

...
<& In the pes audions, the market structure was determined primarily by restrictions

.on the amount of spectrum that individual Hcensees.a,. permitted to control. These
restrictions were the same for all areas of the country.

s . ' .'

The US T....ury uses a dilctfminatoty auciion to sen T.t)iIIs, but the individuaJized
prices in that auction do not distort subsequent competition because tt]e bids
become sunk costs before the buyers engage in resate. .

.i
1\
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of the second, third and fourth differences as well.' That is, we seek an auction design
.

that is simple for the bidders and the administrators, that generates uniform levels of

support for all COLRs in a market area, and that is resistant to collusion while still taking

proper account of the benefits arising from competition after the auction among COLRs

in the market

To derive principles to guide the design of an auction for carrier of last resort

obligati~ns, I first consider a scenario in which there is just one region in which

universal service needs support. The main proble", i.n this scenario is to use the bids to

determine how many COLRs,there should be and w~.t level of support to pay. The

principal qualitative finding of the analysis is that the auction outcome should specify
-:,Ao' .• #"". ..... .~. ~., ;" _: I ..c.

that the COlR obligation is shared only when the bidders' service costs are sufficiently ."

close. This may be reflected by sufficiently close bids in a sealed bid auction. Of course,

the detailed quantitative conclusions of the analysis, including how many COlRs to '.

authorize for any particular cost or bid levels, depend on the detailed assumptions of

the model, but the general conclusion reported here is sufficient to help us distinguish.,·

.some poor auction designs from more desirable ones. For example, I find that multiple

round auctions such asth~ used for the pes auctions, even in the trivial case where
. .

there is just one COLR service area for sale, cannot generally implement the optimal

. . ... " .

I The I.st difference is a matter to be solved primarily by pre-qualification of the
bidders and by specifying that the support payments are made on a per subscriber
basis rather than by lump sums <at least when there is competition in 'the market). 1t
is not a matter to be resolved directly through the auction design.
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auction outcomes, but that certain sealed bid auctions can implement the optimal

outcomes.

The theoretical analysis cannot specify how many COLRs should be assigned in

any particulat situation, but it can identify the relevant considerations. Generally. the

number tACOLAs should depend on the gains to iftcteaMd competItiOn in the ensuing

market, the magnitude of the duplicated fbc8d Costs (greater duplication favors fewer

COLRs),the differences between the COLRs in the levels of their variable costs -: .
,.

(smaller dlMnnces favor more COLRs), and the social loss associated with paying

unnecessarily high support paynients (larger losses favor fewer COlRs). ..

An Optimal Auction

... - ...

- . .
'" ._'- ..-

.... :•• - - , ..",.1t -: .
• ol ." ;:. -- .

(
~ .. ::'. .1 begin by assuming that there is Juat one region for which universal service must r.

be provided (or where there are multiple regions but each is fndependent so that a .

commitment to serve one does not affect the cost of service in any other). The main

problem is to use the bids to determine how many COLRs there should be and what­

support leVels should be paid. Alternative auction designs are compared in this exercise

in terms of a social objective which·'balances the desires (i) to encourage competition

. -in the inarket in order to promote better and more innovative service to consun1ers. (ii)

to have service provided by.the providers for whom the actual cost of service is lowest,

and (iii) to hold down the.suPport levels that must be paid, since financing those
.

supports distorts other economic decisions. The constraints in. the problem are that the

•
bidders are assumed to behave rationany, entering the auc:tion only if they expect to
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profit by doing so (the "participation constrainr) and bidding to maximize their individual

expected earnings given the strategies of the other bidders (the "incentive constrainf).7

I make the simplifying assumption that the fixed costs of service are the same

across bidders.' Also, at this stage, I assume that at least one COLR must be selected

for each area.' The soJution to this problem can be characteriZed using the methods of

optimal auction theory.10

The optimal auction problem is to choose the rules and the behavior of the

bidders, subject to the constraints described above, to maximize the following three-

te~ objective: j.-...~' :: -~ "': .": .. : :: . ". -.... O'
-- ....- *' - .... ..:, ..,- - :.

...... ';':.: .. <:-,~:.~.-:,' ~~;~4'··~··: "...... ~~!}.-*,. ••": .,. ...~~':'-;. ~.. ... ..".' ..•.. : ...

., " .., ", Expected Benefits to Consum'ers'-
....... -'." ; :. ~ :1. - ~ :, _". ,. 'r • ~ ; Or :f-"") -, • _. _ ~ .e. '. _ - .;.. _ ~ "'" -'.. .. .. _:." ~ ".,..••

:' • '. ,,-, .• ,,' ' " ..... "'C'~ Expected Costs Incurred'by the COLRs' .

,. - axExpected Support Payments to COLRs

\,.. ....": .

....-.....

,7-

I

That is, the strategies are assumed to form a Nash equHibrium of the auction game.

This is not an assumption I make happily. I make it because it makes the analysis
tractable and leads to intuitively sensible results. Also, the audion obtained from
the analysis has at least some robustness: identical recommendations are obtained

•
when the ratio of fixed to. variable costs are the same across bidders.

• This assumption sets·aside the question of reserves, i.e., maximum opening bids.
As we shall see later. the franchises offered for auction are determined by a
nomination process with a workable reserve determined as part of that process.

•

10 .Myerson, Roger, "Optimal Audion Oesign," MathematicsofOperations Research 6
(1981): 58-73.
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where ex is a param"eter indicating the costs of distortions created by the support

-
payments to the COLRs." The benefit to consumers is assumed to be 8, if there is just

one COLR; B,+Bi if there are two COLRs, and so on, with Bit denoting the"incremental

benefit of introducing an nfll COLR to compete in providing universal service.

Thelft8lylis characterizes the optima' auction In l*I'nS of the outcomes that

ensue. To avoid technical problems, we limit our anafysis here to what the modern

economic auction theory literature calls the -regular ~se.-

. Then, an auction design that always selects at least one winner is o.ptimal.if and

. only if its outcomes have these two characteristics: (1) bidders with sufficiently high

costs cannot expect to profit from participating in the auction and (2) for any profile of.-.. .... . \. ..-" ... - .... ... -.' ~. _. - • ...·r......

. .

. .
actual costs. the set of bidders selected to be COLRs maximizes the expected benefits

..... _ t .. ~ ~ ..
to consumers minus the expected costs incurred. minus (I times a -virtual cosr (which

. : -. ... .. . ". ... ..- ..

is a theoretical construct consisting of the adual cost adjusted upwards to account for

bid~ing incentives). If the bidders are otherwise symmetric. multiple COLRs are most

likely when the low cost bidders' cost levels are close together.

. " One immediate implication of this characterization is that multiple round auctions•

. which the FCC has used successfully in other conte~. are not well adapted to this

context. To see why. consld.r th.· simplest lase with Just two bidders. An effici~nt

multiple round aUdion w~uld then need to sp~ify that a support payment near ~he

'1 .More exactly. the distortion is created by the surcharge or tax used to finance the
subsidy.

(
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reserve is paid to both bidders if the auction ends immediately after opening bids near

- .
the reserve. With such rules, it is often consistent with rational behavior by both bidders

for neither to lower the bid below the reserve even if the two bidders' costs are very

different and much lower than the reserve.12 In plain English, a multiple round auction

that tries to implement the efficient outcome rule is exceptionally vulnerable to both

explicit and implicit collusion. Such collusion is undesirable because it would be likely to

result in unnecessarily high support payments and the inclusion of inefficient COLRs

among the winning bidders.
;' . ..... . .... ... ~ ..

An auction design that does encourage efficient outcomes in case there are just

tWo ~i~ders is the sealed tender auction in which two COLRs are ~aigned if the

second lowest bid is close enough to the lowest bid. The support payment may be set.... ,-' .".... . ~

equal to the highest accepted bid (although, as we shall see later, other payment rules

are also permitted by the theory). An important advantage of the proposed sealed

'.

.-

• •. ~ , #.: ... ,

tender auction compared to the multiple.round design is that it creates a powerful

incentive for each bidder to defect from any pre-audion collusive agreement by

undercutting its rivat's bid in order to acquire the exclusive right to receive support

payments for COLR services. .:.

. ..--
This analysis implies that an auction c;an be used to encourage competition both..•

for the market and in the market even when there are only two bidders. Of course, the

idea can also be extend~ to apply when there are mor~ than two bidders. For a simple

12 That is, strategies incorporating this behavior may comprise a Nash ~uilibrium.
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(though unrealistic) example, suppose 82=83=, ,. (meaning that the incremental benefrt

. '

of additional competitors is the same for each extra competitor). Let us assume for the

cost calculation that the COLRs would share the market equally. Then, in the optimal

auction. the n'" lowest bidder should be included as a COLR only if the n-110wer

~,..iMtuded and the cost of the ".. ....t bidder doe. not exceed the avetate

of tie cotta· of the n-11owtr bidders by more "In a spedfted amount c." In the

interests of simplicity. one might use an -approximation- of this outcome rule by

specifying that all bidders whose bids are within some amount rf of the lowest bid are

included.
-" -... . .-.. -. -~ - ,;. .. ....... )... .. . "'- ....... ,.:

'.

,:;; Gen....lly. with more than two biddens. the form of the Optimal auction depends

on several things. including prOminently the relative magnitudes of S~ B;II etc. On the <.;.. ,-

be. of econOmic theory. It is reasonable to suppOie that the benefits of additional ..

competition decline as the number Of competitors increase. that is. ·B~B2>B ..>.... The

theoretically optfm81 rule in this case depends on the likely market shares of the bidders

as determined by their various costs. If one assumes that the COLRs will eventually ~- .

have ioughly equal market shares. the optimal rule would be to include the ".. bidder as

"
a COLR if its cost is not too much higher than the average of the cost of the n-1 lower

. cost bidders. As • practical approximation of the actual optimal outcome rule, one might
..

set the outcome rule in an actual-auction as follows.

"3 If the shares are not equal, the relevant comparison is between the cost of the n'"
. bidder and the weighted average cost of the n-1 tower cost bidd$rs. weighted

according to the number of customers taken from each bidder by the If' bidder.

( .
....
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Case Condition Outcome

1 At least one competing bid is within All who bid within 15% of the
15% of the lowest bid. lowest bid become COLRs.

2 No competing bid is within 15% of
the lowest bid but one is within
25%.

The two lowest bidders become
COLRs.

3 No bid is within 25% of the. lowest
bid.

The lowest bidder becomes tM
exclusive COLR for the area.

. . • -'Ii '. .' " ,:.

The parameters in this auction design": including the use of just three cases and

the 15% and 25% cut-offs :. are ~erely illustrative and not based o~ any detailed
• • .... • .; •• ' .- " ...,.. .. '!' # .,'"

_analysia. The ilfustrative Jule shows how the auction is constructed to facilitate, the
o 0

• • •. . <I, ,. • _~ e.- ...-...:'c- ~ _, ~~ " , """'t'"' .#

presence of at least tWo actUal COLRs in the market ~en' the inefficiencY from doing

(

o •

• -.I". • _ " "',_. _.~ •• J • • - '.' -••~. _.:~::••': ;: ••••

so, in terms of supporting a relatively i!"efficient competitor.'are not too high. A more 0

.. .'" ~ ........ ~ _.' .._.~.~:_.1:'·~ ",.: .._:"". '.

restrictive standard is set for including competitors beyond the secOnd. beCause they. .
- 0

are expected to contribute less to consumer welfare. . o~: -:. 0 ..' • r' •.~ ,;"'-' .'

. According to theory. the outcome rule described he~e couid b~ ~~ed"~any of--- . _.. ;. '";: :.: .- ....- .• ; ....,• ' ~.. ·,0' _.' _
.' . .

several different payment rules without affecting the optimality of the auction. The

•••" c .' _ • ~'. • ,"

in the optimal auctions model. For example, as described earlier. it is desirable to have

the same level of support payments for each COLR. for that avoids creating distortions
•

in the subsequent competition among them. One such rule would set each bidders

support payment at the level of the highest accepted bid. Yet another~ariation would
. .. .
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specify that, in case 3 only. the support payment would be set at the level of the second

lowest bid.1
•

Each of these variations would change the bidders' strategic problem and lead to

different levels of bids being submitted. making cost comparisons among the various

rules appear cfiflicutt. One of the suqJrising concIUsIona of optima' auetion theory,
, '

~ ." ' Po" _ ._

however. is that contrary to simple intuition, the expected siZe of the suppod payments

to the winners is unaff,ected by the form of the payment rules (among the set of

payment rules that always produce the same set ofwinners). A rough explanatiOn for
.. ,..: " : _~:.... ....._.- 4 - :.. .... --. • ; • . .. ~ ..

this condusion is as follows: If one payment rule leads to systematically higher support
. :.' ~." ..... ; .. .. ~. ' .. -... - ...,.. .. ..~ ;;;" .. ~ .- ~ . ... . ..

payments corresponding to any particular bids than another rule,· the bidders will offset
: "-:' ••• -.~--' ~ .'- ~ •. ,~~::. ~. - ,. ;':.' -. '.,.-.... ..:<!".'. ;.. .. , ' " :.. '. ~... . ." ."

that difference by submitting systematiC?8l1y higher bids for the rule that calls for the
... _0,,1, .. i~ .... ";':.": .. ~.~ :.... .:;,.~...£.- ••_....... ~.'":~ •• :_ ..... "'" . -•• 1_.·'~•. ".'.'. ~;"; ~: ••• ~. - _ Or '. ~ ..... :

-lower support payments.. '. ' . _ . ~ . .... ,.~. _: _,_, .,,-.

In practice, the proposed auction would consist of a large number of .

simultaneous sealed bids for the job of being the COLR. The ~in difficulty with this
~ • oJ. :. 0..'.0. ' ... 0:" 0_' • .. • ' . ~ ... .. --

proposal is that it fails to allow bidders to account fully for ·cost synergies.- that is, for
! :..... .: ,0 • . •• : ".. 00 - ._ _. '.. 0

the possibility that it is cheaper to p.rovide COLR services in one market when they are
-. •• .' '.. • ~,... • .~ 0 •• • • • .. •• •

alre~dy providing COLR serviC?8s in related markets. Such s~rgies might arise _...

because the related markets used shared ,switching. transmission or other facilities.
• 0 ~. • •

1. Another rule would specify that the support payment is the level of the highest
accepted bid multiplied by 1.15 in case there are two winners and by 1.3 in case
there are three or more winners. Again, the percentages are arbitrary and intended
for illustrative purposes only. What is illustrated is that the payments can be made
to depend on the number of COLRs selected.
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However, permitting combination bids would add significantly to the complexity of the

auction design, which is quite important given the possibly large number of small

auctions to be conducted. To evaluate the potential benefits of combination bids. one

needs to assesS the importance of cost synergies.

The need for COLRs arises only in markets where it costs more to serve some

potential subscribers than the established maximum basic service rate. If these high

cost customers are subscribers who are distant from a town center, then the main cost

complementarity may be between serving customers close to town and those at a .

greater distance from the town center. In that case, if service for the core town will be

est8b~ished anyway, then the~ are no important cost complementarities in serving two

outlying areas bordering the town. If the core town will be served by the COLR in ~ny .

event, then the model used to study the optim.' auction adequatefy characterizes the

basic auction design problem. .;. . ..... .- ...~ .. • ~,..-. _. i'" -;....... '. c;,..' .-

," . ..

However, it may be the case that the bidder, possibly not the 'LEe, fails to win
• .. cI.. "_4 k .. _

the COlR designation for the core town and rates for basic service are so low that .
_ ., r".' ..-.:. ......- : .. ..." ..., ..... -"1' ....... • • .~ •••

support payments are required for ~ervice to all the potential subscribers in a particular
. ; - . .' . . ,.... .. . . . .- '. -:"..... ...:.. .~. "... ~

town o~ other geographic area. In this alternative scenario, a firm's decision to provide
~. _...... . .

any service to the area may depend on its ability to acquire business in the town core•
...

4 •.

or even throughout the related areas. If the relevant areas are the same for all. bidders.

one might try to avoid the problem by specifying larger areas for the universal service

~bligation. However, different customers within any large area may have very different
. .

costs of establishing service. That creates a problem as the COlRs avoid ~ering
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service to the highest cost customers. This "cherry picking" problem is discussed in

more detail in the next seCtion. Even without cherry picking, if the areas with synergies

vary among bidders, then the way the areas are carved up is another tricky problem

that needs to be resolved in the auction. These cases, which may be called the cases

"" .oi ...

of.~ cost syrHlrgie••• are the most difficult ones for simptt auetion designs to

treat tueeessfufly. tS

My central proposal is based on the presumption that complex eost synergies

are of MCOndary importance. especially in areas where there are to be multiple COlRs,

and that it is not worthwhile to adopt the more complex auctions necessary to account

fullY for cost syn.rg.... In my judgment. the complexity of the combinatorial auction in

this context are e'ien greater than was found to be the case in the pes spectrum .""

auction. Partly. thi8 additional complexity arises from the need to provide uniform " .'

pricing. in each separate market- after the auction. and partly it derives from the very·

(
'.

large number of small areas that need to be combined. This complexity suggests that
. :'" - .", -- . :., ........ ..... .

such combinatorial bidding schemes should only be considered where the strength of"
~ rio '~'. '.;.-:~~'~.&:" .:..:~:........~ .. _. __ • ;:'..;", "~ <:";" ..... ".. , .:-.. , .. : ::;1~~_4,. '., ~'.' p.... • _'.. - * •

. .
. the synergies means the likelihood of very inefficient outcomes from any non-

.... .:~ ••-: .,,:'" • _" '::'. ;'.- 0 ~,_. .~ ". .' ~ -"t... .• .. • '.' .'., "." - ."
"., .. '

combinatorial scheme is veiy high. Even in that case, one might first consider the use of
.:.. ~ " .. ~.- ..: .......•. "' ..

·a simultaneous multiple round auction, weighing the risk of collusion against the desire

to allow bidders to assess the vailles of combining service areas.

'5 In the paging. ReS, and SMR auctions, besides any cost synergies, there were
important additional synergies from demand side effects. Buyers of pes services.
for example, find the service more valuable when the phone works o~r a wider

.,
I
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In the next section, to account in a highly imperfect way for cost synergies. I will

- .
propose a rule allowing winning COL~s to withdraw bids. The ability to withdraw bids

allows the potential COLRs to avoid being forced to provide service in a patchwork quilt

of geographic areas. These proposed withdrawals will be subject to penalties, as in the

spectrum auctions, to discourage frivolous bidding

III. The Proposed Auction Mechanism

In this section, I outline the major components of an auction for the COLR

designation, motivated by the previous discuSsion of optimal auctions. The kind of

. auction I prop~~e is in some i~P~~~t re~p~c; 'similar to the kind of auction that GTe
.... ·:'...,;.. ··l -~',' ~ -, ..... .: "':.; r ~ •• e, _ ," ,"_ .. 'r ,,' _... .;. __ •• .... ~, ..-_.:. .. , .••••

has recently prciposed to "the FCC and other state PUCs.· . - 0- •

. '. ,.. .' .' .... '

'_:~":''!Io:" "... '! ....~\ -~~- < ~'•.

In summary form. the auction would be conducted as follows. Auctions would ,be

conducted twice annually on sp.ecified dates. For each Census Block Group '(CBG), the
• ". ~,11 ~ ••• '! ':I" ~ ... _ "'~. •• _

FCC or state PUCs would firstestablish amaximum support rate (the "reserve' based

on a multiple of the Pr8did~ cO~t under an adopted cost modei.1i A notice process i~..,
... '.. ..~ ~ ~ .... . . .. ~.. o~ J - . ,,~ ... ";

. g~ogr~phiC a~a. I~o ~nbast~ there: a-pp~~~ to be no important"dem~nd ~ide ~ 0'

sy"!ergies in meeting universal service obligations. _ _0 . '

l' A multiple greater than 100% of the estimated cost should be used, with the extent
of the mark-up dependent oo.-the amount of error in the cost estimates. The mark­
up is needed to compe~sate for •selection bias·: auctions will be most likely to be
conducted for those areas where the model overestimates the costs and will be
least likely where the'model underestimates the costs. Consequently, a simple ­
100% rule would leave the LEc receiving the model cost estimate most often when
the model most underestimates the actual cost. A reasonable allowance for upward °

movement atsO needs to be made when an area is reauctioned to allow for
. changes that may increase costs over time, such as a changf!' in the definition of

the "core" service. -
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which potential bidders nominate areas in which they are interested in providing service

. .
would fix the CBGs for which COLR obligations are to be auctioned. Those making

nominations would be required to establish their qualifications to satisfy the COLR

obligation. If a party indicates an intention to bid on one particular area for an auction,

other patties may nominate additional adj'" ar...to"'" with that parttcular

a..... On the auction dat., sealed bids would be submitted indicating the support levels

that the bidders require.

In the initial auction for each .rea, if there are no bids submitted at or below the

reserve, the LEC is designated the COLR at an ·official- support level determined by
.~ . .. ~ .

the FCC or state PUCs and based upon a cost model (such as the SCM or CPM).'1
. . ~ ". . .. , .. ~

- .. ' ... . . . .... ,:,. . ,.

. e
This would be treated as if no auction had transpired and the are.would remain eligible

to be 'noticed for auction. . . :' .:. - , :., ~;: :-.::.~ . . . ',"''-

.: • ~. ~." '. - • .:lr. .. _.' ,- .......... 4 .•" ,

Once a new COLR (instead of or in addition to the LEe) has been established in

any CBG, the obligations would be·fixed for a period of three years, subject to
. . ... . .. " -.-

performance standards. After the initial three year term, any qualified entity could notice

the area for an auction. If no one notices these areas, then the incumbents would

continLle to receive the same level of support payments but without extending the

period of protection.

• 0

..0

'7 If the LEC beliiwea that the official rate is too low, it may seek a higher rate from the .: i
FCC or state PUC. Of course, the higher rate may encourage other potential . \
COLRs to petition for an auction of some or all of the LEC's COLR service areas.
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In order to mitigate the complex cost synergies problem described earlier, I

. .
suggest that any bidder be permitted to withdraw its bid from one or more areas. If a bid

is withdrawn, the outcome of the auction will be determined as if the withdrawn bidder

had never participated in the auction for that area. To discourage frivolous bidding and

withdrawals, the FCC and/or state PUCs should establish withdrawal pendies aim"er

to those adopted for the PCS auctions. The penalty might be equal to the larger of any

increase in (e.g.) the twelve-month support obligation of the government as a result of
• , ••• : .. 'I" .-

the withdrawn bid or, say. $20 per subscriber in the CBG.
, •• h. ~ _:... ... :. :.; ":.c -e' ...

In what follows. I describe how these components will serve to ensure that the

objective of providing universal service is efficiently attained.

a. ; .' ~ ~. The size of the service area. - .-..•.. ~ '. _.. '. . ....-' _ . _ ._ • _ • J. .- . ~ .. ~ ".""" ~ .... .-:.i. ..... .

It is 'very difficult. if not p.ractically impossible, to define service areas that are
'.' ~- , ... > • - -. ~I'

homOgen~ousin terms of the costs of serving subscribers. Heterogenea'us costs in a
- -

single service area lead to several costly effects. First. the COLRs may have an
...... ".' •.~•• ; ._ ,"OJ- •• ' _~, •.: •.••• __ • _ ., .• ~ .. _ ...

incentive to avoid serving the higher cost subscribers and to focus their marketing

efforts ~Ieiy' o~" th~ 'rela~~1y i~-cOstsubs~ribers. ;1"Thi~ p~biem i~ compo~nded
• 'O.'

. when there is competition among COLRs. each of whom may hope to force its

...

11 In general. if an area'is sufficiently homogeneous, the COLR will find this kind of
discrimination unprofitable because (1) even a subscriber that is. !!!ore expensive to ,--.
serve than the average subscriber may make a positive contribution to covering the
system's fixed Cos. and (2) when the heterogeneity is not too great. the cost of

. discriminating between relatively high- and low-eost subscribers may exceed the
profit from successful discrimination.
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competitors to serve the subscribers for whom costs are highest. Second. support

-
payments distort competition bet\Yeen COLRs and non-COLRs to serve subscribers for

whom service can be provided at relatively low cost. The more heterogeneous the costs

of service in an area, the worse these problems are likely to be. Smaller service areas

....tend to reduCe thea. costs. ' .

, Anadct~ of~II se,rv.ic~ areas ,is that different service providers

can assemble groups of areas that fit their technological capabilities. Larger service
.' ,
'. - ,;' ~ ~:~ • - -.:.... .' .: - ~. I • :'. :!. .

areas that include geographic areas outside the reach of a potential entrant may

dissuade the entrant from bidding. :':-:": £;:'. :. !.";'; ''-' . :. . .;~ .. ".' ~

In economic terms. the choice between small and large service areas is

~ .'
governed by a comparison of the costs of cherry picking plus the costs of the '

meMo.ring and regulatio~ ~~ed to.mitigate it. .the .costs of conducting auctions for a

multitude of small areas, and the tendency of large s~rvice areas to block entry by

some service providers. GTE has proposed the use of CBGs (which are quite small: ;.' :. ':'.'. .: . i. . ... .. .... ... . - ..~. I . : -
service areas) to control the costs of cherry picking and its regulation. If adopted in

.. • ","': '" '7.' • • ........... "_. •• ".t" .' .. .... . . -" .. '. ~.. .. .- •. "

combination with my proposal for relatively simple. inexpensive sealed bid aUdions. the. . ". .. ..,. . .. ' ". '... . :

package would constitute a coherent and workable plan for developing market. .

competition.
4

.,'

auestion 58 in the Cofnmission's Public Notice asks whether wire centers rather
.

than CBGs should be used as the basis for COlt projedions. The considerations already

•
discussed above suggest that wire centers have two disadvantages. First. they are

relatively large. encouraging cherry picking. Second. they are a natural area only for the

/,,
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incumbent LEes. Anew entrant might be able to serve many CBGs but unable to serve

-
the entire wire center, giving the LEC an artificial cost advantage in serving as the

COLR. The use of CBGs would be technologically neutral because the definition of a

CBG is unrelated to the provision of telephonv. Thus, the use of CBGs would tend to

avoid the possibility of biasing the auction outcomes towards one technology (or one

incumbent). '

, b. One-shot sealed bids. ' ' . '. ,:,.'. ~ .:: :;. ~' .... ., ....

" -.

. ....;., .
,. ~ '. , .. .... -., .

.'-.' \. "

, . -

The simultaneous multiple-round auction format used in the FCC's spectrum
~.. I,,~~':~~ :~ ... ~. ~~... :~ _.~_,,=,~--~'~~;~:"''''-.. .., .... : ...... :.~ ... ~;~ ...J.~.~ ·~ .......~r·.:)"::...·_ ..·.. - .. ~~ .... (.:.

'.' auctions has a number of advantages. Foremost among them is that it permits bidders
..: .-c·:~·~~ ::"'i~:.1.:. 1: '. "\_"'::-t~:~ t.:~ ?: J, ~ ..;; .•; 'j,'.;:~~~~ .~: -:.:.. ~~,.;!:~::~ ..=~~~:i ~~~.;;;-;-:.:~.,:~ ~"'.,;~.~~·~~w;:-.·':!~t-:::.

to take into account the possibilities of sUbstitutability'and complementarity among the
1-',::..1" -

licenses for which they bid and to adopt back-up strategies (for example. to acquire

substitute licenses) in case their primary strategies fail.
.. "' .. - - .. ~'......_...- ..

-'. i· ...
~. - ~- ..

In theory. the simultaneous multiple round format should be particularly good at
.. ". ,. ....::.'.... ~~.. '.. ;_: .... :.~::' ~;~:: ..... :"..:,.~.~~.r~ .. :;.,... ~· .•:_J~,-_~,~I .....

',_ o' "

accounting for substitutes, and the FCC experience has borne that out In the paging.
•y! . "W;.~ ••" '. .-=' .. , 0.. ,-". ". ~.. " ........ ,~'. ~ :"; ~ .':: r::~ -:~ "'-"~~~.. :-': ·rr: .~.:,:~ .;'~"J .•. ~~~:.~=.. ~_..,~ _..:~I

./' .. , < • •

auctions, for example. some bidders switched between bidding on the high cap~city
•• 0 ~:' ::., • .-~_ •• .- •••• , ':~ • ~.; ~,.'.~"'-" :!': -'~. _.' .:~ ': "~-:;'~·7.: ~... -tJ·~ .. ;-..~._; ~.:.-...

50150 licenses and the lower capacity 50/12.5 licenses during the auction to account for......
. ~. . ...

.the changing levels of bidding activity. Similarly. in the PCS A and B block auctions,

bidders frequently switched between the very similar A and B blocks. sUbstituti~g

between them. The simul~an80us design also has important advantages over the
. . ,

sealed bid design in dealing with complementarities whet:' those areimportan~ .

" ~.- ,-


